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CENTRAL DETERMINATION GAMING SYSTEM WITH A KENO GAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application relates to the following co-pending commonly owned 
patent applications: "GAMING DEVICE INCLUDING OUTCOME POOLS FOR 
5 PROVIDING GAME OUTCOMES," Serial No. 10/261,744, Attomey Docket 
No. 112300-600; "APPARATUS AND METHOD FOR GENERATING A POOL 
OF SEEDS FOR A CENTRAL DETERMINATION GAMING SYSTEM," Serial 
No. 10/371,722, Attorney Docket No. 112300-1205; "CENTRAL 
DETERMINATION GAMING SYSTEM WITH A CENTRAL CONTROLLER 

10 PROVIDING A GAME OUTCOME AND A GAMING TERMINAL 
DETERMINING A PRESENTATION OF THE PROVIDED GAME OUTCOME," 
Serial No. 10/371.723, Attorney Docket No. 112300-1213; "CENTRAL 
DETERMINATION GAMING SYSTEM WHERE THE SAME SEED IS USED 
TO GENERATE THE OUTCOMES FOR A PRIMARY GAME AND A 

15 SECONDARY GAME," Serial No. 10/371,958, Attorney Docket No. 112300- 
1214; "CENTRAL DETERMINATION GAMING SYSTEM WHICH PROVIDES 
A PLAYER A CHOICE IN OUTCOMES," Serial No. 10/442,318, Attorney 
Docket No. 112300-1215; "CENTRAL DETERMINATION GAMING SYSTEM 
WITH A GAME OUTCOME GENERATED BY A GAMING TERMINAL AND 

20 APPROVED BY A CENTRAL CONTROLLER." Serial No. 10/383.423. 
Attomey Docket No. 112300-1216; CENTRAL DETERMINATION GAMING 
SYSTEM WITH A GAMING TERMINAL ASSISTING THE CENTRAL 
CONTROLLER IN THE GENERATION OF A GAME OUTCOME," Serial 
No. 10/431,755. Attorney Docket No. 112300/1217. 
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COPYRIGHT NOTICE 
A portion of the disclosure of this patent document contains or may 
contain material which is subject to copyright protection. The copyright owner 
has no objection to the photocopy reproduction by anyone of the patent 
5 document or the patent disclosure in exactly the form it appears in the Patent 
and Trademark Office patent file or records, but otherwise reserves all 
copyright rights whatsoever. 

BACKGROUND OF THE INVENTION 
The present invention relates in general to a central determination 

10 gaming system, and more particulariy to a central determination gaming 
system with a keno game. The majority of the contemporary wagering gaming 
devices or gaming terminals randomly generate awards and other outcomes. 
Such gaming terminals typically include a relatively low probability associated 
with obtaining the highest award, relatively medium probabilities associated 

15 with obtaining medium range awards and relatively higher probabilities 
associated with obtaining low range awards. These gaming terminals also 
include probabilities associated with obtaining losses or no award at all. The 
probabilities of obtaining the awards and the amount of the awards determine 
the average expected pay out percentage of these wagering gaming terminals. 

20 Because the outcomes of these gaming terminals are completely randomly 
determined, there is no certainty that a player will ever obtain any particular 
award. That is, no matter how many times a player plays the game, since the 
gaming terminal generates outcomes randomly or completely based upon a 
probability calculation, there is no certainty that the game will ever provide the 



player with a rare outcome, such as a jackpot award, or any other specific 
value for that matter. On the other hand, due to the random determination, the 
gaming terminal can provide the rare outcomes, such as jackpot awards, 
numerous times in a small number of plays. For example, a probability-based 
5 $1 gaming terminal may be programmed to payback 95% of all wagers placed 
with a 1% chance of generating a $10 win outcome, a 5% chance of 
generating a $5 win outcome, a 10% chance of generating a $2 win outcome, 
a 40% chance of generating a $1 win outcome and a 44% chance of 
generating a $0 loss outcome. However, when one hundred game outcomes 

10 are generated by the probability-based gaming terminal, the actual payback 
may be 137% of all wagers placed and the actual generated outcomes may be 
six $10 win outcomes, one $5 win outcome, eighteen $2 win outcomes, thirty- 
six $1 win outcomes and thirty-nine $0 loss outcomes, 

This uncertainty is faced by players and casinos or other gaming 

15 establishments. For example, certain casinos prefer that a relatively high 
number of players hit low awards while a relatively low number of players hit 
high awards. When players hit high awards periodically, casinos attract more 
players, because of the positive publicity large wins generate. By using 
desired payback percentages or probabilities, the casinos can also expect to 

20 make a certain level of profit. The random determinations can, however, 
unexpectedly cause casinos to suffer a loss or, on the other hand, to reap 
great profit in the short run and lose business in the long run due to a 
reputation for only paying out low awards. 
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Regulatory bodies in certain jurisdictions do not permit tlie use of 
probability-based gaming terminals, in part for these reasons. These 
regulatory bodies permit the use of wagering gaming terminals which are 
guaranteed to provide certain or definite awards, so that, for example, a certain 
5 number of wins is guaranteed and the overall amount paid back to players is 
guaranteed. That is, the payback percentage is fixed and not an average 
expected amount. One type of gaming terminal which complies with this 
requirement is an instant-type lottery gaming terminal. An instant-type lottery 
gaming terminal includes a finite pool or set of electronic tickets with each 

10 electronic ticket assigned to or having a predetermined outcome. Alternatively, 
each electronic ticket could be assigned to a random number or game play 
seed. Each seed is deterministic of a predetermined outcome. That is, the 
gaming terminal utilizes the random number or game play seed in a random 
number generating algorithm to generate random numbers that the gaming 

15 terminal then uses to determine and provide the predetermined outcome. In 
an instant-type lottery gaming terminal, as the predetermined outcome for 
each electronic ticket is revealed to a player on the gaming terminal, the ticket 
is removed (i.e., flagged as used) from the finite pool or set of electronic 
tickets. Once removed from the pool or set, a ticket cannot be used again to 

20 determine another game outcome. This type of gaming terminal provides 
players with all of the available outcomes over the course of the play cycle and 
guarantees the actual wins and losses. 

Since an instant-type lottery gaming machine has a finite pool of 
predetermined win/loss outcomes, it is possible to configure the pool to 



specific conditions or criteria requested by tlie casino or gaming establisliment. 
An example of these conditions or criteria are the number of tickets included in 
the pool and the exact payback percentage or payback sum for the pool as a 
whole. The payback percentage or sum represents the guaranteed payout for 
5 the entire pool of predetermined outcomes. Other examples of conditions or 
criteria are what prizes will be awarded and the frequency of winning outcome 
tickets amongst the total number of tickets for the pool. For example, if a 
predetermined pool includes twenty $1 tickets and the pool has a payback sum 
of $10, then the pool might consist of one $5 win outcome, one $2 win 

10 outcome, three $1 win outcomes and fifteen $0 loss outcomes and may be 
represented as the following outcomes; 5, 2, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 
0, 0, 0, 0, 0. It should be appreciated that the above described pool of twenty 
tickets is for illustration purposes only and a pool could include any suitable 
desired number of tickets including a large number such as one million or 

1 5 more. 

Central determination gaming systems are also generally known. A 
central determination gaming system provides a plurality of individual gaming 
terminals, located in a gaming establishment, such as a casino, coupled by 
one or more communication links, to a central processor or controller. When a 
20 player plays a game on one of the gaming terminals, a game outcome is 
randomly generated based on probability data by the central controller. The 
generated game outcome and how the game outcome is to be presented or 
displayed to the player are communicated from the central controller to the 
individual gaming terminal and then provided to the player. It should be 



appreciated that one central processor may continuously run hundreds or 
thousands of individual gaming terminals at once. Additionally, each individual 
gaming terminal may include a plurality of different types of games played at a 
plurality of different denominations. 
5 In order to comply with the above mentioned regulatory rules that do not 

permit the use of probability-based gaming terminals, central determination 
gaming systems have been implemented wherein the central system maintains 
one or more predetermined pools or sets of game outcomes. Each game 
outcome in each set or pool includes a game outcome component (i.e., a win, 

10 a lose, a secondary game trigger or other suitable outcome) with an 
associated value or payout amount, if any, and a game presentation 
component (i.e., how the game outcome is displayed or presented to the 
player). In these systems, when a player makes a wager on one of the gaming 
devices, the central system independently selects a game outcome from a set 

15 or pool of game outcomes and flags or marks the selected game outcome as 
used. Once a game outcome is flagged as used, it is prevented from further 
selection from the set or pool and cannot be selected by the central controller 
upon another wager. The selected game outcome is communicated to the 
individual gaming terminal. The individual gaming terminal displays or 

20 presents the game presentation component and provides the player the game 
outcome component with the associated value, if any, for the selected game 
outcome. Additionally, certain central determination gaming systems have 
also been implemented wherein the central system maintains one or more 
predetermined pools or sets of random number or game outcome seeds. 



There are a number of advantages to providing for centralized 
production of game outcomes at individual gaming terminals. Central 
production or control can assist a casino or other entity in maintaining 
appropriate records, controlling gaming, reducing and preventing cheating or 
5 electronic or other errors, reducing or eliminating win-loss volatility and the like. 

Gaming devices having a primary or base game and a secondary or a 
bonus game are also well known. A secondary or bonus game may be any 
type of suitable game, either similar to or completely different from the primary 
game, which is entered upon the occurrence of a triggering event or a selected 

10 outcome in the primary game. The secondary or bonus game enables the 
player to obtain a prize or payout in addition to the prize or payout, if any, 
obtained from the primary game. A secondary or bonus game may produce a 
significantly higher level of player excitement than the primary game because it 
provides a greater expectation of winning than the primary game and is 

1 5 accompanied with more attractive or unusual features than the primary game. 

Keno games are also generally known. Keno is similar to a lottery 
game. The goal, like a lottery, is to choose a winning number or winning 
numbers from a plurality of numbers. In most standard versions of paper or 
video based Keno, the player receives a card with eighty squares numbered 

20 one to eighty, arranged in rows of ten. The player can bet on any number or 
numbers, up to a designated amount, such as fifteen numbers, which the 
player does by marking selected numbers on a Keno card or selecting the 
numbers on a keno display. A clerk or the processor of the video display 
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records the player's bet(s), wherein the player pays for each number played or 
wagered. 

In the casino version, the Keno numbers also appear on eighty ping 
pong type balls, which can be tossed about in a clear plastic sphere or spun 
5 around in a wire bird cage. In an alternative video version, a computer using a 
random number generator generates the Keno numbers. When a number is 
chosen, the number is shown electronically on Keno boards throughout the 
casino or on the video display. An award is provided to the player based on 
the amount of matches between the player selected number(s) and the game 

10 generated number(s)- 

Known variations of Keno, for example *multi-race' keno, *walk away' 
keno and *way' ticket keno, do not affect the mathematics, payout or expected 
return of the game. It does not mathematically matter how many numbers the 
player chooses or if the player combines wagers. The player can choose less 

1 5 numbers if the player likes to win a smaller amount but a little more often. The 
player can choose more numbers if the player does not care about the 
frequency of the wins but wants bigger payouts. 

As the game outcome in a keno game is randomly determined and the 
game outcome in a central determination gaming system is predetermined, no 

20 known keno game has been implemented with a central determination gaming 
system. That is, in a keno game since the game or gaming terminal randomly 
generates at least one and preferably a plurality of numbers, the game 
outcome provided to the player is therefore also randomly determined (i.e., 
based on the number or amount of player picked numbers that match the 



game or gaming terminal randomly generated numbers). On the other hand, 
the game outcomes of a game in a central determination gaming system are 
not randomly determined, but are predetermined and stored in a set or pool 
until being provided to the player. Therefore, a need exists for a central 
5 determination keno gaming system that enables the player to play any 
available numbers, enables the game or gaming terminal to randomly generate 
any of the available numbers and still provides a predetermined game 
outcome to the player. 



1 0 SUMMARY OF THE INVENTION 

The present invention relates to a central determination gaming system 
which is operable to implement and determine outcomes for a keno game and 
particularly a video based keno gaming machine. In a keno game, as 
described above, the game randomly generates numbers and because the 

15 game outcome is based on the number of matches between the player's 
picked numbers and these randomly generated numbers, the game outcome is 
also randomly determined. In other words, no known keno game enables the 
game to randomly generate game numbers while still providing the player a 
predetermined game outcome. 

20 In one embodiment, the central determination keno game of the present 

invention provides a keno game that enables the game to randomly generate 
at least one and preferably a plurality of numbers while providing the player a 
predetermined game outcome. That is, by multidirectional mapping, such as 
bidirectional mapping as described in more detail below, the present invention 



modifies the game's randomly generated numbers in order to ensure that the 
game outcome which is based on the number of matches between the player's 
picked numbers and the modified game generated numbers corresponds to 
the predetermined game outcome. This causes the player of numerous 
5 games to continue to feel completely like playing currently known keno games 
in which the results are completely randomly determined. In other words, the 
method of the present invention has or provides the same "feel" for or to the 
player as current keno games. 

In one embodiment of the present invention, upon a player initiating a 

10 game play, preferably by making a wager, at one of a plurality of gaming 
terminals in communication with a central controller, the gaming terminal 
enables the player to select one or more numbers or game choices to play 
from a plurality of different player selectable numbers. In one embodiment, the 
gaming terminal enables the player to select a predetermined number of player 

15 selectable numbers. In another embodiment, the gaming terminal enables the 
player to select up to a predetermined number of player selectable numbers, 
such as enabling the player to pick up to twenty numbers from the numbers 
one to eighty. It should be appreciated that each different number of player 
selectable numbers the player picks is considered a different keno game 

20 played with a different paytable or prize structure. That is, the player picking 
five player selectable numbers is one keno game and the player picking eight 
player selectable numbers is considered a different keno game with possibly a 
different paytable or prize structure. 
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After the player has selected one or more player selectable numbers, 
the gaming terminal accesses a standard set of predefined numbers for the 
specific game played. The numbers included in the standard set of predefined 
numbers are from the same plurality of player selectable numbers that the 
5 player is enabled to select one or more numbers from. The standard set of 
predefined numbers includes at least one number for each selected number 
the player elected to play. That is, if the player selected five numbers, the 
standard set of predefined numbers would include at least five numbers from 
the plurality of player selectable numbers. If the player selected ten numbers, 

10 the standard set of predefined numbers would include at least ten numbers 
from the plurality of player selectable numbers. It should be appreciated that 
the standard set of predefined numbers for each specific type of keno game 
played on each of the plurality of gaming terminals in communication with the 
central controller are the same. For example, each gaming terminal in the 

15 system accesses the same set of five predefined numbers for each five 
number keno game (i.e., the player picks five numbers) played. 

In the preferred embodiment, the gaming terminal then bidirectionally 
maps the player's selected numbers with the standard set of predefined 
numbers. That is, each one of the player's selected numbers is mapped onto a 

20 different one of the predefined numbers and the predefined number is 
reciprocally mapped onto the player selected number. As described above, 
the standard set of predefined numbers includes at least the same amount of 
numbers as the amount of player selected numbers, therefore each player 
selected number will be bidirectionally mapped with a different predefined 



number. It should be appreciated that if the player selected number is the 
same as the predefined number (i.e., the player selected number 17 and 
number 17 is also included in the standard set of predefined numbers) then the 
player selected number is still bidirectionally mapped with the predefined 
5 number. That is, the same number is preferably mapped onto itself. It should 
be appreciated that in alternative embodiments, the gaming terminal could 
multidirectionally map the player's selected numbers with the standard set of 
predefined numbers. 

After the gaming terminal bidirectionally maps each player selected 

10 number with a predefined number, the gaming terminal communicates a game 
outcome seed request to a central controller. The game play outcome request 
includes information or data regarding the amount of numbers the player 
selected, such as information that the player selected five numbers. 

Upon receiving the game outcome seed request, the central controller 

1 5 selects a game outcome seed from a set or pool of game outcome seeds. The 
central controller selects the game outcome seed from the set or pool that 
corresponds to the amount of numbers the player selected or the specific keno 
game played. For instance, if the player selected four numbers, the central 
controller selects the game outcome seed from a different set or pool than had 

20 the player selected six numbers. 

Each game outcome seed is a unique random number seed which is 
deterministic of at least one and preferably a plurality of numbers and 
ultimately, a game outcome, such as a win outcome, a lose outcome or a 
secondary or bonus game triggering outcome. It should be appreciated that 
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with reference to an appropriate paytable or prize structure, each game 
outcome seed is deterministic of and corresponds to a number of matches 
between the numbers generated based on the game outcome seed and the 
player's selected numbers. For example, one game outcome seed may be 
5 deterministic of twenty numbers which when modified using the bidirectional 
map and compared to the player's selected numbers, as discussed in more 
detail below, corresponds to a win $1 game outcome while another game 
outcome seed for the same game played may be deterministic of twenty 
different numbers which when modified using the same bidirectional map and 

10 compared to the player's same selected numbers corresponds to a win $5 
game outcome in the keno game of the present invention. 

The central controller marks or flags the selected game outcome seed 
in the pool as used or unavailable. Once a game outcome seed is marked or 
flagged it is prevented from a subsequent selection from the pool upon another 

15 game play. The central controller communicates the selected game outcome 
seed to the requesting gaming terminal. 

After acknowledging receipt of the selected game outcome seed, the 
gaming terminal utilizes the selected game outcome seed to generate at least 
one and preferably a plurality of game numbers. In one embodiment, the 

20 gaming terminal utilizes the selected game outcome seed in a random number 
generating algorithm to generate at least one and preferably a plurality of 
random numbers. The gaming terminal then utilizes the generated random 
numbers to determine or generate the game numbers. 
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In one embodiment, the gaming terminal determines if each of the 
generated game numbers needs to be modified prior to be being presented or 
illuminated to the player in order to ensure that the game outcome that is 
based on the number of matches between the player's selected numbers and 
5 the gaming terminal generated presented numbers is the same as the 
predetermined game outcome which is based on the game outcome seed. 
That is, as the game outcome seed is deterministic of a game outcome and 
the game outcome of a keno game is based on the number of matches 
between the player's selected numbers and the gaming terminal presented 

10 generated numbers, the gaming terminal may need to modify (by using the 
bidirectional mapping) at least one of the generated game numbers so that the 
number of matches the player obtains in the keno game corresponds to the 
number of matches of the predetermined game outcome. For example, if the 
game outcome seed for a keno game that enables the player to select ten 

15 numbers is deterministic of a win $3 outcome (which requires the player to 
match four of the ten selected numbers with the gaming terminal presented 
generated numbers) and if the player's selected numbers and the unmodified 
gaming terminal generated game numbers results in five matches (which 
according to the appropriate paytable results in a win $6 outcome), the 

20 unmodified gaming terminal generated game numbers would need to be 
modified to ensure that the player obtains four matches. 

The above described modification occurs by the gaming terminal 
determining if each of the generated numbers is the same number as either a 
player selected number or a predefined numbers. That is, the gaming terminal 
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determines if each of the generated numbers based on the game outcome 
seed has previously been bidirectionally mapped onto another number. 

For each unmodified generated number that is the same as a 
predefined number, the gaming terminal marks or illuminates the player 
5 selected number that is bidirectionally mapped with the predefined number. 
For example, if based on the game outcome seed, the gaming terminal 
generated the number twelve and the number twelve was also a predefined 
number (that was previously bidirectionally mapped with the player selected 
number forty-five), then the gaming terminal would mark or illuminate the 
1 0 player selected number forty-five. 

For each unmodified generated game number that is the same as a 
player selected number, the gaming terminal marks or illuminates the 
predefined number that is bidirectionally mapped with that player selected 
number. For example, if based on the game outcome seed, the gaming 
15 terminal generated number twenty-one and the number twenty-one was also 
selected by the player (and previously bidirectionally mapped with the 
predefined number thirty-two), then the gaming terminal would mark or 
illuminate the predefined number thirty-two. 

For each generated number that is not the same number as either a 
20 player selected number or a predefined number, the gaming terminal marks or 
illuminates the unmodified generated number. 

After displaying or presenting a plurality of numbers, the gaming 
terminal compares the gaming terminal marked or illuminated numbers with 
the player's selected numbers. The gaming terminal provides the player a 



game outcome based on the amount of matches between the marked or 
illuminated numbers and the player's selected numbers. It should be 
appreciated that this game outcome is the same game outcome that the 
selected game outcome seed is deterministic of. That is, the present invention 
5 provides a keno game that enables a player to freely select a plurality of 
numbers and enables a gaming terminal to randomly generate a plurality of 
game numbers based on a game outcome seed while still providing a 
predetermined game outcome. 

It should be appreciated that any player selected number that randomly 

10 matches a gaming terminal generated game number would alter the 
predetermined game outcome. Therefore, by controlling or modifying (by 
bidirectionally mapping) which gaming terminal generated game numbers are 
marked or illuminated, the present invention ensures that the game outcome 
(which is indicated as the number of matches between the player's selected 

15 numbers and the gaming terminal generated game numbers) remains 
predetermined. In other words, the present invention is operable to modify (by 
bidirectionally mapping the predefined numbers with the player's selected 
numbers) the gaming terminal generated game numbers that are presented or 
illuminated to the player in order to provide the player with the predetermined 

20 game outcome which is based on the game outcome seed. 

The present invention provides a number of advantages over existing 
central determination gaming systems. One advantage is the present 
invention provides a keno game that enables players to select and play any 
numbers and enables the game to randomly generate game numbers while 
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still providing predetermined game outcomes. That is, tfie present invention 
provides the advantage of a network of contemporary gaming terminals that 
enable increased levels of player interaction and participation while also 
complying with certain jurisdictional regulations that require gaming terminals 
5 which are guaranteed to provide certain or definite awards. This increases the 
player's level of excitement and enjoyment because the network of gaming 
terminals in the central determination gaming system retains the look and feel 
of contemporary probability based gaming terminals. 

In an alternative embodiment of the present invention, the gaming 
10 terminal randomly bidirectionally maps the player's selected numbers with one 
standard set of predefined numbers and randomly bidirectionally maps the 
remaining non-selected numbers with another standard set of predefined 
numbers. In this embodiment, upon a player initiating a game at one of the 
gaming terminals, the initiated gaming terminal enables the player to select 
15 one or more numbers as described above. The gaming tenmlnal accesses one 
standard set of predefined numbers and bidirectionally maps each of the 
player's selected numbers with a predefined number from this standard set of 
predefined numbers. The gaming terminal than accesses a second standard 
set of predefined numbers and bidirectionally maps each of the remaining non- 
20 selected numbers with a predefined number from this second standard set of 
predefined numbers. This embodiment proceeds as described above, with the 
gaming terminal communicating a game outcome seed request to the central 
controller (wherein the request includes information or data regarding the 
number of numbers picked or selected by the player), and the central controller 



selecting a game outcome seed from a set or pool of game outcome seeds for 
the specific game played (i.e., the number of numbers selected by the player), 
flagging the selected game outcome seed as used and communicating the 
selected game outcome seed to the requesting gaming terminal. 
5 The gaming terminal utilizes the game outcome seed to generate one or 

more game numbers. In this embodiment, for each generated number, the 
gaming terminal marks or illuminates the corresponding number that each 
generated number is bidirectionally mapped with. It should be appreciated that 
in this embodiment, since each available number (both player selected 

10 numbers and non-selected numbers) is bidirectionally mapped with another 
number, the gaming terminal will determine the number that each generated 
number is bidirectionally mapped with and mark or illuminate these determined 
bidirectionally mapped numbers. This embodiment proceeds as described 
above by providing the player a game outcome based on the amount of 

1 5 matches between the marked or illuminated numbers and the player's selected 
numbers. It should be appreciated that, as described above, the provided 
game outcome will be the same game outcome that the selected game 
outcome seed is deterministic of. 

This embodiment provides the advantage of reducing the amount of 

20 different game outcome seeds the central controller must maintain in each set 
or pool of game outcome seeds. That is, since each game outcome seed 
does not need to be deterministic of different lose numbers (numbers marked 
by the gaming terminal but not selected by the player), the pool or set of game 
outcome seeds need only contain one game outcome seed that is 
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deterministic of each available game outcome (i.e., the number of matches 
obtained). In this embodiment, since the non-selected numbers are randomly 
bidirectionally mapped with numbers from a second standard set of predefined 
numbers, a plurality of game outcome seeds can each be deterministic of the 
5 same lose numbers because the actual lose number marked or illuminated by 
the gaming terminal will not be the generated lose number, but each of the 
lose numbers respective corresponding bidirectionally mapped number 
Moreover, as the non-selected numbers are bidirectionally mapped with 
numbers from the second standard set of predefined numbers each time a 

10 player initiates the gaming terminal, a plurality of the same game outcomes, 
such as the player obtaining five matches, will be displayed differently to the 
player even though the same game outcome seed is used to determine the 
same game outcome. 

In another embodiment of the present invention, upon a player initiating 

15 a game play at one of the gaming terminals in communication with the central 
controller, the gaming terminal enables the player to select one or more 
numbers to play from a plurality of different player selectable numbers as 
described above. In this embodiment, after the player selects one or more 
player selectable numbers, the gaming terminal communicates a game 

20 outcome seed request (which includes information or data regarding the 
number of player selectable numbers the player picked) to the central 
controller. It should be appreciated that in this embodiment, the gaming 
terminal does not bidirectionally map the player's selected numbers with any 
predefined numbers. The central controller then selects a game outcome seed 



from a set of game outcome seeds for the specific keno game played, flags the 
selected game outcome seed and communicates the selected game outcome 
seed to the requesting gaming terminal. 

In this embodiment, the gaming terminal determines the game outcome 
5 that the received game outcome seed is deterministic of and provides the 
player the determined game outcome. The gaming terminal presents the 
determined game outcome to the player by determining the number of 
matches between the player's selected numbers and the gaming terminal 
marked or illuminated numbers for the determined game outcome and then 

10 marking or illuminating the appropriate number of player selected numbers to 
correspond to the determined number matches. For example, if the game 
outcome seed is deterministic of a win $3 game outcome and according to an 
appropriate paytable for the specific game played, a win $3 game outcome 
corresponds to two of the players ten selected numbers matching the twenty 

15 gaming terminal marked numbers, the gaming terminal will mark or illuminate 
two of the player's selected numbers and mark or illuminate eighteen non- 
selected numbers. In this embodiment, the gaming terminal will randomly 
mark two of the player's ten selected numbers and randomly mark eighteen of 
the remaining non-selected numbers. 

20 Additional features and advantages of the present invention are 

described in, and will be apparent from, the following Detailed Description of 
the Invention and the figures. 
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BRIEF DESCRIPTION OF THE FIGURES 
Fig. 1 is a schematic block diagram illustrating a plurality of gaming 
terminals in communication with a central controller. 

Figs. 2A and 2B are perspective views of alternative embodiments of 
5 the gaming terminal of the present invention. 

Fig. 3 is a schematic block diagram of an electronic configuration of one 
embodiment of the gaming terminal of the present invention. 

Fig. 4 is a schematic block diagram illustrating one embodiment of the 
present invention wherein gaming terminal may modify, if needed, one or more 
10 of the generated game numbers prior to being presented to the player in order 
to provide the player the predetermined game outcome that is based on the 
central controller selected game outcome seed. 

Fig. 5 is a table illustrating the relationship between the player's 
selected numbers, the standard set of defined numbers and the gaming 
15 terminal numbers that are generated based on the selected game outcome 
seed. 

Fig. 6 is a schematic block diagram illustrating an alternative 
embodiment of the present invention wherein each of the gaming terminal 
generated game numbers are modified prior to being presented to the player in 
20 order to provide the player the predetermined game outcome that is based on 
the central controller selected game outcome seed. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring now to the drawings, as illustrated in Fig. 1, one embodiment 
of the present invention includes a plurality of gaming devices or gaming 
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terminals 10a, 10b and 10c located In a gaming establishment, such as a 
casino, coupled by one or more communication links 12a, 12b and 12c to a 
central computing system or central controller 14. The communication links 12 
can be any of a plurality of devices known to those of skill in the art for 
5 receiving data transmissions to and from the gaming terminal. The central 
controller maintains supervision over the entire network of gaming terminals. 

In one embodiment, the central controller maintains at least one 
predetermined set or pool of predetermined game outcome seeds for each 
type of game provided on the gaming terminals. That is, each different 

10 number of player selectable numbers the player picks to play is considered a 
different keno game (with possibly a different paytable or prize structure) and 
the central controller maintains at least one set of predetermined game 
outcome seeds for each different keno game played in the present invention. 
For example, the central controller maintains at least one set of predetermined 

15 game outcome seeds for a keno game in which the player selects four 
numbers and another set of predetermined game outcome seeds for a keno 
game in which the player selects eight numbers. In an alternative 
embodiment, the central controller maintains a plurality of predetermined sets 
or pools of predetermined game outcome seeds for each keno game provided 

20 on the gaming terminals. In another embodiment, the central controller 
maintains a predetermined set or pool of predetermined game outcome seeds 
for each denomination for each keno game provided on the gaming terminals. 
In another embodiment, the central controller maintains at least one 
predetermined set or pool of predetermined game outcomes. In this 
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embodiment, each predetermined game outcome includes an indication of a 
plurality of game numbers to be utilized as game numbers as described below. 
Other methods for storing the pool or set of predetermined game outcome 
seeds or game outcomes may be employed in accordance with the present 
5 invention. 

In one embodiment, each game outcome seed is deterministic of a 
plurality of game numbers and also a predetermined game outcome. That is, 
each game outcome seed is a unique random number seed which Is 
deterministic of at least one and preferably a plurality of number and ultimately 

10 a game outcome, such as a win outcome, a lose outcome or a secondary or 
bonus game triggering outcome, with an associated value or pay amount, if 
any. For example, one game outcome seed may be deterministic of twenty 
numbers which when modified using the bidirectional map and compared to 
the player's selected numbers, as discussed in more detail below, corresponds 

15 to a win $1 game outcome while another game outcome seed for the same 
game played may be deterministic of twenty different numbers which when 
modified using the same bidirectional map and compared to the player's same 
selected numbers corresponds to a win $5 game outcome in the keno game of 
the present invention. 

20 With reference to an appropriate paytable for the specific keno game 

played, each game outcome seed is deterministic of the number of matches 
between the player's picked numbers and the gaming terminal marked or 
illuminated numbers. That is, since the game outcome is predetermined and 
the number of matches between the player's selected numbers and the 
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gaming terminal generated numbers directly corresponds to the game 
outcome, the number of matches could be determined from the game outcome 
seed as well. For example, if a game outcome seed is deterministic of a win 
$3 outcome and according to the paytable for the game played, a win $3 
5 outcome corresponds to four matched numbers, then the game outcome seed 
is deterministic of four matches between the player's picked numbers and the 
gaming terminal marked or illuminated game numbers. Thus, for any given 
seed, it is possible to determine the game outcome that will result which is 
represented as the number of matches between the player's picked numbers 

1 0 and the gaming terminal marked or illuminated game numbers. 

A plurality of seeds in each set or pool of predetermined game outcome 
seeds are each deterministic of the same game outcome. For example, if a 
paytable of a game indicates six different possible game outcomes (i.e., a win 
$20 game outcome, a win $10 game outcome, a win $5 game outcome, a win 

15 $2 game outcome, a win $1 game outcome and a lose game outcome) and the 
set or pool of game outcome seeds includes one million game outcome seeds, 
then a plurality of the game outcome seeds will each be deterministic of the 
same game outcome. 

In one embodiment, all of the gaming terminals which are coupled to the 

20 central processor are configured to play the same type of keno game. In an 
alternative embodiment, a plurality of the gaming terminals are configured so 
that different gaming terminals may be used to play different types of keno 
games. In another embodiment, some gaming terminals of the present 
invention may also be used for playing a slot machine style game, others may 
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be also be used for playing a poker style game, others may also be used for 
playing a blackjack style game, and the like. In another embodiment, a 
plurality of gaming terminals may each be configured for also playing a 
plurality of different games. 
5 Referring now to Figs. 2A to 2C, each of the embodiments described 

herein is provided in one preferred embodiment in a gaming terminal 10. 
Alternatively, the embodiments are provided on various monitors throughout a 
casino or gaming establishment. Gaming terminal 10 is in one embodiment a 
video gaming device and includes a cabinet 112 having at least one video 

10 monitor. The illustrated embodiment includes two video monitors 114 and 116. 
Cabinet 112 is illustrated as being of a type where the player stands or sits. 
The cabinet is alternatively a bar top cabinet, wherein the player sits to play 
the Keno game of the present invention. 

The cabinet 112 also provides controls for a player to operate gaming 

15 terminal 10. In the illustrated embodiment, various electromechanical input 
devices 118 are provided on a tilted portion 120 of the cabinet 112, below 
video monitors 114 and 116. Electromechanical input devices 118 each send 
a discrete signal to a microprocessor located within cabinet 112. These input 
devices enable the player to perform the various Keno functions, including but 

20 not limited to, selecting at least one of the Keno numbers or game choices, 
playing multiple games at once, wagering a number of credits per game and 
cashing out. The input devices 118 may also enable the player to play multiple 
Keno games in a row. 
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Similar to the electromechanical input devices 118, cabinet 112 of 
gaming terminal 10 can provide electromechanical displays that show, for 
example, the player's credits maintained within gaming terminal 10, the 
number of Keno numbers played, the bet per game, etc. In one preferred 
5 embodiment, however, these functions as well as others are provided on one 
or more video monitor or display devices 114 and 116, In one embodiment, 
display device 114 may show the pays for a number of hits or matches 
between the numbers or game choices that the player selects and the 
numbers or game choices that gaming terminal 10 marks or illuminates, 

10 Displays 114 and 116 can also inform the player of the rules concerning the 
operation of the Keno game of the present invention. 

Video monitors 114 and 116 display, among other items: (i) the Keno 
numbers or game choices generated by the gaming terminal 10 based on the 
game outcome seed; (ii) the modified Keno numbers or game choices; (iii) the 

15 numbers played by the player; (iv) the wager per game; (v) the player's total 
wager and (vi) the player's Keno award, if any. In one embodiment, credit 
display 164 displays the player's accumulated credits. In one embodiment, 
when the player selects a number or game choice, gaming terminal 10 
highlights it as a certain color, for example, yellow. When the gaming device 

20 generates a number or game choice or uses the bidirectional map to modify a 
number or game choice, gaming terminal 10 highlights it as a different color, 
for example, blue. When a match occurs, the number is highlighted by a third 
color, for example, green, a combination of blue and yellow. 
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Cabinet 112 of gaming tenminal 10 also includes one or more monetary 
input devices 122. The monetary input device 122 can accept coins, cash, a 
smart card, a credit card, a debit card, a casino card or other type of gaming 
device card. Keno gaming terminal 10 can also include a ticket reader and a 
5 ticket printer (not illustrated) that enables the player to input and receive a 
redeemable ticket in lieu of cash. The ticket reader/validator and printer 
operate with a processor housed inside gaming terminal 10. 

Referring now to Fig. 3, gaming terminal 10 is run by a processor or 
central processing unit ("CPU") 138 and a memory device 140 that operates 

10 with one or more display devices 114 and 116 that display the generated Keno 
numbers. Processor 138 can be a microprocessor and have a microcontroller- 
based platform. The processor is operable with a communication device which 
is in communication with the central controller. The memory device 140 
includes random access memory ("RAM") 146 and read only memory ("ROM") 

15 148. The platform for the processor 38 and memory device 140 can be: (i) 
inside gaming terminal 1 0; or (ii) as stand alone components in the casino, part 
of a server/client system, data network, one or more application-specific 
integrated circuits (ASIC's) or one or more hard-wired devices. Furthermore, 
although the processor 138 and memory device 140 preferably reside on each 

20 gaming terminal 10 unit, it is possible to provide at least the function of 
selecting a game outcome seed (that is deterministic of a game outcome) from 
a pool or set of game outcome seeds, at a central location by a central 
controller such as a network server for communication to a playing station 
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such as over a local area network (LAN), wide area network (WAN), Internet 
connection, microwave link, and the like. 

Cabinet 112 of gaming terminal 10 also provides a number of speakers 
124 that operate via a soundcard 142 with processor 138 to inform the player 
5 of any type of output, outcome or instruction of gaming terminal 10. 

Gaming terminal 10 provides an electromechanical input device 18 or 
simulated input device provided by a touch screen 150 that operates via a 
touch screen controller 152 and a video controller 154 with the processor 138, 
The input devices enable the player to operate the Keno gaming terminal 10 of 
10 the present invention. One of the video monitors 114 and 116 and possibly, 
additionally the speakers 124 are used to explain: (i) when...; (ii) how many...; 
(iii) how much; and (iv) the type of award provided for obtaining the required 
number of matches. 

The Keno game of the present invention can include any suitable 
15 variation of Keno. For purposes of the present invention, the game is 
illustrated in combination with the variation sometimes referred to as 'horse 
race' or Nevada Keno. In this Keno game, one or more players play against 
the house. 

In addition to winning base game credits, the gaming terminal 10, 
20 including any of the base games disclosed above, also includes secondary or 
bonus games that give players the opportunity to win credits. The gaming 
terminal 10 preferably employs a video-based display device 130 or 132 for 
the secondary or bonus games. The secondary or bonus games include a 
program that automatically begins when the player achieves a qualifying 



condition or a secx)ndary game triggering outcome in the base game, sucli as 
a certain number of matches, a specific number matched or a any other 
suitable triggering event. 

Referring to Fig. 4, the game play of the keno game of the present 
5 invention Is initiated by a player inserting the appropriate amount of money or 
tokens at one of the plurality of gaming terminals in communication with the 
central controller as indicated in block 202. The gaming terminal enables the 
player to push one of the electromechanical pushbuttons or touch the touch 
screen that operates with the display device to select one or more numbers or 

10 game choices to play from a plurality of different player selectable numbers or 
game choices as indicated in block 204. It should be appreciated that while 
numbers are used to describe the present invention, any other suitable game 
choice such as symbols, images or Indicia may be implemented with the keno 
game of the present invention. 

15 As illustrated in Figs. 2B and 5, the player's selected numbers (bolded 

and bordered in Fig. 2B) 10, 25, 37, 53 and 74 designated by numeral 402 in 
Fig. 5. The available player selectable numbers from which the player may 
select from is preferably predetermined. The amount of player selectable 
numbers the player is enabled to select or play is either predetermined or from 

20 a predetermined range. For example, the player is enabled to pick either ten 
numbers or up to twenty numbers from the numbers one to eighty. 

Referring to Fig. 4, after the player has selected one or more player 
selectable numbers, the gaming terminal accesses a standard set of 
predefined numbers for the specific game played as indicated in block 206. 
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The gaming terminal accesses the standard set of predefined numbers based 
on the amount of player selectable numbers the player picked or elected to 
play. For example, as seen in Fig. 5, the player selected five numbers and the 
gaming terminal accessed the standard set of predefined numbers of 1 , 2, 3, 4 
5 and 5 designated by numeral 404 for the five-number keno game played. 

The numbers included in the standard set of predefined numbers are 
from the same plurality of player selectable numbers the player is enabled to 
select one or more numbers from. The standard set of predefined numbers 
includes at least one number for each player selectable number the player 

10 picked or elected to play. That is, if the player selected five numbers, the 
standard set of predefined numbers would include at least five numbers from 
the plurality of player selectable numbers. If the player selected ten numbers, 
the standard set of predefined numbers would include at least ten numbers 
from the plurality of player selectable numbers. It should be appreciated that 

15 the standard set of predefined numbers for each of the plurality of gaming 
terminals in communication with the central controller are the same for each 
specific type of keno game played. That is, if two players at two independent 
gaming terminals eaph play the same type of keno game and select seven 
numbers, the standard set of predefined numbers accessed at each gaming 

20 terminal would includes at least the same seven numbers. 

As illustrated in Fig. 4, the gaming terminal bidirectionally maps the 
player's selected numbers with the standard set of predefined numbers as 
indicated by block 208. That is, each one of the player's selected numbers is 
mapped onto a different one of the predefined numbers and the predefined 
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number is reciprocally mapped onto the player's selected number. As 
described above, the standard set of predefined numbers includes at least the 
same amount of numbers as the amount of player selected numbers, therefore 
each player selected number will be bidirectionally mapped with a different 
5 predefined number. It should be appreciated that any one of the player's 
selected number can be bidirectionally mapped with any one of the predefined 
numbers as long as each player selected number is bidirectionally mapped 
with a different predefined number. 

For example, as illustrated in Figs. 5, if the player's selected numbers 

10 10, 25, 37, 53 and 74 and the standard set of predefined numbers are 1, 2, 3, 
4 and 5, the gaming terminal would map the player's selected numbers onto 
the predefined numbers and the predefined numbers onto the player's 
selected numbers 406. That is, predefined number 1 would be bidirectionally 
mapped with player selected number 10, predefined number 2 would be 

15 bidirectionally mapped with player selected number 25, predefined number 3 
would be bidirectionally mapped with player selected number 37, predefined 
number 4 would be bidirectionally mapped with player selected number 53 and 
predefined number 5 would be bidirectionally mapped with player selected 
number 74. It should be appreciated that if the player selected number is the 

20 same as the predefined number, then the player selected number is preferably 
bidirectionally mapped with the same predefined number. That is, the number 
is mapped onto itself. It should be appreciated that in alternative 
embodiments, the gaming terminal could multidirectionally map the player's 
selected numbers with the standard set of predefined numbers. 



After the gaming terminal bidirectionally maps each player selected 
number with a predefined number, the gaming terminal communicates a game 
outcome seed request to a central controller as indicated by block 210 of Fig. 
4. The game play outcome request includes information regarding the type of 
5 keno game played, such as the amount of numbers the player selected. 

Upon receiving the game outcome seed request, the central controller 
selects a game outcome seed from a set or pool of game outcome seeds as 
indicated by block 212, The central controller selects the game outcome seed 
from the set or pool that corresponds to the amount of numbers the player 

10 selected. That is, if the player selected four numbers, the central controller 
selects the game outcome seed from a different set or pool than had the player 
selected six numbers. In the example described above, since the player 
selected five numbers, the central controller selects a game outcome seed 
from a set or pool that corresponds to a keno game wherein the player 

15 selected five numbers. 

The central controller marks or flags the selected game outcome seed 
in the pool as used or unavailable as indicated by block 214. Once a game 
outcome seed is marked or flagged it is prevented from a subsequent selection 
from the pool upon another game play. It should be appreciated that if the 

20 pool or set includes more than one of the same game outcome seed, then only 
the flagged game outcome seed cannot be selected upon a subsequent game 
outcome selection. For example, if a pool or set includes thirty win $5 game 
outcome seeds and one is selected and flagged, the flagged win $5 game 
outcome seed cannot be selected again but the other twenty-nine non- 
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selected win $5 game outcome seeds remain available for subsequent game 
outcome selections. 

The central controller communicates the selected game outcome seed 
to the requesting gaming terminal as indicated by block 216. It should be 
5 appreciated that other suitable methods of communicating a game outcome 
seed to a requesting gaming terminal may be employed in accordance with the 
present invention. 

After acknowledging receipt of the selected game outcome seed, the 
gaming terminal utilizes the selected game outcome seed to generate one or 

10 more game numbers as indicated by block 218. In one embodiment, the 
gaming terminal utilizes the selected game outcome seed in a random number 
generating algorithm to generate at least one and preferably a plurality of 
random numbers The gaming terminal then uses the generated random 
numbers to determine the game numbers. 

15 For example, as illustrated in Fig. 5, based on the received game 

outcome seed, the gaming terminal generated the game numbers 2, 4, 7, 13, 
15. 23, 29, 37, 41, 44, 48, 49, 62, 65 and 77 designated by numeral 408. If 
any of the gaming terminal generated numbers is not within the range of 
numbers offered to be selected by the player (i.e., if the player is allowed to 

20 select numbers from the range of numbers one to eighty and the gaming 
terminal generated number is greater than eighty), the gaming terminal will 
modulate the generated number in order to ensure that the generated game 
number falls within the range of player selectable numbers offered to the 
player. 



It should be appreciated that if any one or more than one designated 
gaming terminals configured for playing a certain keno game receive the same 
specific game outcome seed, the resulting game numbers generated (and thus 
the resulting game outcomes) will preferably always be the same even though 
5 the different gaming terminals operate independently from one another. That 
is, if a plurality of the same gaming terminals each receive the same game 
outcome seed, then each of such same gaming terminals running the same 
random number generating algorithm will generate the same series of game 
numbers that correspond to the same game outcomes. 

10 In one embodiment, the gaming terminal then determines if each of the 

generated game numbers needs to be modified prior to be being presented or 
illuminated to the player in order to ensure that the presented game outcome 
(based on the number of matches between the player's selected numbers and 
the gaming terminal presented generated numbers) is the same as the 

1 5 predetermined game outcome (based on the game outcome seed). That is, as 
the game outcome seed is deterministic of a game outcome and the game 
outcome of a keno game is based on the number of matches between the 
player's selected numbers and the gaming terminal presented generated 
numbers, the gaming temiinal may need to modify (by using the created 

20 bidirectional map) at least one of the generated game numbers so that the 
number of matches the player obtains in the keno game corresponds to the 
number of matches of the predetermined game outcome. For example, if the 
game outcome seed for a ten number keno game is deterministic of a win $3 
outcome which requires the player to match four of the ten selected numbers 



with the gaming terminal presented generated numbers and if tlie player's 
selected numbers and the unmodified gaming terminal generated game 
numbers results in five matches (which according to the appropriate paytable 
results in a win $6 outcome), the unmodified gaming terminal generated game 
5 numbers would need to be modified to ensure that the player obtains four 
matches. 

In one embodiment, the gaming terminal accomplishes this 
modification, if needed, by determining if each of the unmodified generated 
game numbers is either a player selected number or a predefined number. 

10 That is, the gaming terminal determines if each of the generated numbers has 
previously been bidirectionally mapped onto another number. 

As indicated by diamond 220 in Fig, 4, the gaming terminal determines 
if each of the unmodified generated game numbers (based on the game 
outcome seed) is the same number as a player selected number. For each 

15 unmodified generated number that is the same as a player selected number, 
the gaming terminal modifies the generated game number to the predefined 
number that is bidirectionally mapped with that player selected number as 
indicated by block 222. For example, as illustrated in Fig. 5. for the unmodified 
generated number 37, the gaming terminal would modify the unmodified 

20 generated number to modified game number/predefined number 3. That is, 
because the unmodified generated number 37 was also selected by the player, 
the gaming terminal would modify the gaming terminal generated/player 
selected number 37 to modified number/predefined number 3 which was 
bidirectionally mapped with number 37. 



As indicated by diamond 224 in Fig. 4, tlie gaming terminal next 
determines if each of the generated game numbers (based on the game 
outcome seed) is the same number as a predefined numbers. For each 
generated game number that is the same number as a predefined number, the 
5 gaming terminal modifies the generated game number to the player selected 
number that is bidirectionally mapped with the predefined number as indicated 
by block 226. For example, as illustrated in Fig. 5, for the unmodified 
generated game numbers of 2 and 4, the gaming terminal would modify these 
generated game numbers to the modified game numbers/player selected 

10 numbers 25 and 53, respectively. That is, because the unmodified generated 
numbers 2 and 4 were also predefined numbers, the gaming terminal would 
modify the gaming terminal generated/predefined numbers 2 and 4 to modified 
numbers/player selected numbers 25 and 53, respectively, which were 
bidirectionally mapped with numbers 2 and 4. 

15 The gaming terminal then marks or illuminates (indicated by a slash- 

through in Fig. 2C) each modified game number as well as each remaining 
unmodified game number (i.e., game numbers that are not either also a player 
selected number or a predefined number) as indicated by block 228 in Fig. 4. 
In the example described above, as illustrated in Figs. 2C and 5, the gaming 

20 terminal marks or illuminates numbers 3, 7, 13, 15, 23, 25, 29, 41, 45, 48, 49, 
53, 62, 65 and 77 designated by numeral 410 in Fig. 5. 

As illustrated in Fig. 4, after marking or illuminating a plurality of 
numbers, the gaming terminal compares the marked or illuminated numbers 
with the player's selected numbers. The gaming terminal provides the player a 



game outcome (a win outcome, a lose outcome or a bonus game triggering 
outcome) based on the amount of matches between the marked or illuminated 
numbers and the player's selected numbers as indicated by block 230. It 
should be appreciated that this game outcome is the same game outcome that 
5 the selected game outcome seed is deterministic of. That is, the present 
invention provides a keno game that enables a player to freely select a 
plurality of numbers and also enables the gaming terminal to randomly 
generate a plurality of game numbers based on the selected game outcome 
seed while still providing a predetermined game outcome. According to the 

10 applicable paytable for the player selecting five numbers and obtaining two 
matches, the gaming terminal provides the game outcome of $2. As illustrated 
in the display device 114 of Fig. 4C, appropriate messages such as "YOU 
MATCHED TWO NUMBERS" and "YOUR AWARD IS $2" are preferably 
provided to the game operator visually or through suitable audio or audiovisual 

15 displays. 

If the provided game outcome is a bonus or secondary game triggering 
outcome, the game proceeds to enable the player to play at least one bonus or 
secondary game. A bonus or secondary game triggering outcome occurs when 
the player achieves a qualifying condition, such as a certain number of 
20 matches, a specific number match or a any other suitable triggering event. 
The bonus or secondary game proceeds as described above or in any other 
suitable method. 

Regardless of how the game outcome is ultimately presented to the 
player, either as a value or payout from the primary or base game, as a value 
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or payout from the secondary or bonus game, as a lose from the primary or 
base game or as a lose from the secondary or bonus game, the game 
outcome is predetermined. For example, if a particular game outcome in a $1 
keno game of the present invention is a win outcome with an associated value 
5 or payout of $10, the outcome may be presented to the player as a $10 win 
outcome in the primary or base game, a $10 secondary or bonus game win 
outcome or any combination of payouts in the primary or base game and 
secondary or bonus game that result in a total payout of $10. Either way, the 
player is provided $10 and that particular game outcome seed is removed from 

1 0 the set of game outcome seeds. 

It should be appreciated that any player selected number that randomly 
matches a gaming terminal generated game number would alter the 
predetermined game outcome. Therefore, by controlling or modifying (by 
bidirectionally mapping) which gaming terminal generated game numbers are 

15 marked or illuminated, the present invention ensures that the game outcome 
(which is indicated as the number of matches between the player's selected 
numbers and the gaming terminal generated game numbers) remains 
predetermined. In other words, the present invention is operable to modify (by 
bidirectionally mapping the predefined numbers with the player's selected 

20 numbers) the gaming terminal generated game numbers that are presented or 
illuminated to the player in order to provide that the player the predetermined 
game outcome which is based on the game outcome seed. 

Referring now to Fig. 6, in an alternative embodiment of the present 
invention, the gaming terminal randomly bidirectionally maps the player's 
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selected numbers and the remaining non-selected numbers with different 
numbers from a standard set of predefined numbers. In this embodiment, 
upon a player initiating a game at one of the gaming terminals, the initiated 
gaming terminal enables the player to select one or more player selectable 
5 numbers as described above and as indicated by blocks 302 and 304. 

As indicated by blocks 306 and 308, the gaming terminal accesses one 
standard set of predefined numbers and bidirectionally maps each of the 
player's selected numbers with a predefined number from this standard set of 
predefined numbers. The gaming terminal than accesses a second standard 

1 0 set of predefined numbers and bidirectionally maps each of the remaining non- 
selected numbers with a predefined number from this second standard set of 
predefined numbers. It should be appreciated that each predefined number in 
each set is a different one of the plurality of numbers selectable by the player. 
This embodiment proceeds as described above, with the gaming 

1 5 terminal communicating a game outcome seed request to the central controller 
(wherein the request includes information or data regarding the number of 
numbers picked or selected by the player) as indicated by block 310. The 
central controller selects a game outcome seed from a set or pool of game 
outcome seeds for the specific keno game played (i.e., the number of numbers 

20 selected by the player), marks or flags the selected game outcome seed in the 
pool as used or unavailable and communicates the selected game outcome 
seed to the requesting gaming terminal as indicated by blocks 312, 314 and 
316. 
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The gaming terminal utilizes the game outcome seed to generate one or 
more game numbers as indicated by block 318. The gaming terminal then 
modifies each generated game number to the corresponding predefined 
number that is bidirectionally mapped with each specific generated game 
5 number as indicated by block 320. It should be appreciated that in this 
embodiment, since each available number (both player selected and non- 
selected) is bidirectionally mapped with another number, the gaming terminal 
will determine the number that each generated number is bidirectionally 
mapped with and mark or illuminate these determined bidirectionally mapped 
10 numbers. 

The gaming terminal marks or illuminates each modified game number 
as indicated by block 322. After marking or illuminating a plurality of modified 
numbers, the gaming terminal compares the marked or illuminated numbers 
with the player's selected numbers. The gaming terminal provides the player a 

15 game outcome based on the amount of matches between the marked or 
illuminated numbers and the player's selected numbers as indicated by block 
324. As described above, this game outcome is the same game outcome that 
the selected game outcome seed is deterministic of. 

For example, in a keno game of the present invention, the gaming 

20 terminal enables a player to select ten of thirty available numbers and the 
gaming terminal marks or illuminates twenty of the thirty numbers. In this 
example, the player's ten selected numbers would be bidirectionally mapped 
with the predefined numbers one through ten (the first standard set of 
predefined numbers) and the twenty remaining non-selected numbers would 
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be bidirectionally mapped with the predefined numbers eleven through thirty 
(the second standard set of predefined numbers). It should be appreciated 
that the gaming terminal may randomly bidirectionally map the player's 
selected numbers and the remaining non-selected numbers with the same 
5 standard set of predefined numbers, but for illustration purposes, this 
embodiment is described using two standard sets of predefined numbers. For 
instance, if the standard set of predefined numbers includes the numbers one 
to thirty, the gaming terminal may designate the range of numbers one to ten 
as being mapped with player selected numbers and the remaining twenty 

10 numbers are designated to be mapped with the non-selected numbers. 

In this example, if the selected game outcome seed is deterministic of a 
win $3 outcome and with reference to an appropriate paytable, a win $3 
outcome corresponds to the player obtaining four matches between the 
player's selected numbers and the gaming terminal marked or illuminated 

15 numbers, then using the selected game outcome seed, the gaming terminal 
would generate the numbers one to four and eleven through twenty-six. As 
the numbers one through four are each bidirectionally mapped with a player 
selected number, the gaming terminal would mark or illuminate the 
conresponding player selected number that each of the generated numbers 

20 one through four are mapped to. Moreover, as the numbers eleven through 
twenty-six are each bidirectionally mapped with a non-selected number, the 
gaming terminal would mark or illuminate the corresponding non-selected 
number that each of the generated numbers eleven through twenty-six are 
mapped to. By marking or illuminating each generated numbers bidirectionally 



mapped number results in four matches between the player's selected 
numbers and the gaming terminal marked or illuminated numbers. With 
reference to the appropriate paytable, the four matches corresponds to a win 
$3 outcome which is the same outcome that the selected game outcome seed 
5 is deterministic of. 

In this example, if the selected game outcome is deterministic of a win 
$10 outcome and with reference to an appropriate paytable, a win $10 
outcome corresponds to the player obtaining seven matches between the 
player's selected numbers and the gaming terminal marked or illuminated 

10 numbers, then using the selected game outcome seed, the gaming tenminal 
would generate the numbers one to seven and eleven through twenty-three. 
In this case, the numbers one through seven are each bidirectionally mapped 
with a player selected number and the gaming terminal would mark or 
illuminate the corresponding player selected number that each of the 

15 generated numbers one through seven are mapped to. This would result in 
seven matches between the player's selected numbers and the gaming 
terminal marked or illuminated numbers which, with reference to the 
appropriate paytable, corresponds to a win $10 outcome which is the same 
outcome that the selected game outcome seed is deterministic of. For this 

20 example, the central controller only needs to store eleven different types of 
game outcome seeds. That is, since the player is selecting ten numbers and 
the player can obtain between zero and ten matches between the player's 
selected numbers and the gaming terminal marked or illuminated numbers, the 
set or pool of game outcomes need only to contain eleven different types of 
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game outcome seeds (i.e., one for each different number of matches the 
player can obtain). 

This embodiment provides the advantage of reducing the amount of 
different game outcome seeds the central controller must maintain in each set 
5 or pool of game outcome seeds. That is, since each game outcome seed 
does not need to be deterministic of different lose numbers (numbers marked 
by the gaming terminal but not selected by the player), the pool or set of game 
outcome seeds need only contain one game outcome seed that is 
deterministic of each available game outcome (i.e., the number of matches 

10 obtained). In this embodiment, since the non-selected numbers are randomly 
bidirectionally mapped with numbers from a second standard set of predefined 
numbers, a plurality of game outcome seeds can each be deterministic of the 
same lose numbers because the actual lose number marked or illuminated by 
the gaming terminal will not be the generated lose number, but each of the 

15 lose numbers respective corresponding bidirectionally mapped number. 
Moreover, as the non-selected numbers are bidirectionally mapped with 
numbers from the second standard set of predefined numbers each time a 
player initiates the gaming terminal, a plurality of the same game outcomes, 
such as the player obtaining five matches, will be displayed differently to the 

20 player even though the same game outcome seed is used to determine the 
same game outcome. 

In another embodiment (not shown), upon a player initiating a game 
play at one of the gaming terminals in communication with the central 
controller, the gaming terminal enables the player to select one or more 
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numbers to play from a plurality of different player selectable numbers as 
described above. In this embodiment, after the player selects one or more 
player selectable numbers, the gaming terminal communicates a game 
outcome seed request (which includes information or data regarding the 
5 number of player selectable numbers the player picked) to the central 
controller. It should be appreciated that in this embodiment, the gaming 
terminal does not bidirectionally map the player's selected numbers with any 
predefined numbers. The central controller then selects a game outcome seed 
from a set of game outcome seeds for the specific keno game played, flags the 

10 selected game outcome seed and communicates the selected game outcome 
seed to the requesting gaming terminal. 

In this embodiment, the gaming terminal determines the game outcome 
that the received game outcome seed Is deterministic of and provides the 
player the determined game outcome. The gaming terminal presents the 

15 determined game outcome to the player by determining the number of 
matches between the player's selected numbers and the gaming terminal 
marked or illuminated numbers for the determined game outcome and then 
marking or illuminating the appropriate number of player selected numbers to 
correspond to the determined number matches. For example, if the game 

20 outcome seed is deterministic of a win $3 game outcome and according to an 
appropriate paytable for the specific game played, a win $3 game outcome 
corresponds to two of the player's ten selected numbers matching the twenty 
gaming terminal marked numbers, the gaming terminal will mark or illuminate 
two of the player's selected numbers and mark or Illuminate eighteen non- 



selected numbers. In this embodiment, the gaming tenninal will randomly 
mark two of the player's ten selected numbers and randomly mark eighteen of 
the remaining non-selected numbers. 

It should be understood that various changes and modifications to the 
5 presently preferred embodiments described herein will be apparent to those 
skilled in the art. Such changes and modifications can be made without 
departing from the spirit and scope of the present invention and without 
diminishing its intended advantages. It is therefore intended that such 
changes and modifications be covered by the appended claims. 
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